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Abstract 
Recently, information systems are being extensively used by many companies, and the IT that 
forms these systems is rapidly evolving and becoming commodified. Therefore, it is expected 
that the more a company’s competitiveness depends on information systems, the more difficult 
it will become for other companies to maintain competitiveness with imitations. Even in this 
type of business environment, within an industry, the leading companies that maintain a high 
competitiveness level are increasing their competitiveness by “densifying” their business 
processes. In this study, by analyzing the historical process of densification, we demonstrate 
that leading companies who have long had a competitive edge maintained it first by increasing 
competitiveness through the introduction of latest IT on the input side while, at the same time, 
multi-effective usage of the accumulated data. Second, these companies took the lead on 
historically interconnected issues and continuously reformed their information systems to 
“densify” their business processes. 
Keywords:  Business process densification, information systems, sustainable competitive edge 
 
Introduction 
Recently, IT and information systems1 have become indispensable not only for business management, 
but also for strategy implementation. Since around 1990, many companies introduced IT and have come 
to use information systems in a variety of work tasks due to the open accessibility of technology and 
decreasing hardware (ex. computer, network device) prices. 
However, because IT evolves rapidly, it is commodified in the short term, especially in recent years. 
Because advanced IT also creates similar business opportunities for rival companies, some IT-related 
competitiveness is only temporary, and it is considered it would be difficult to continuously secure a 
position of predominance (Mata et al., 1995; Brynjolfsson and McAfee, 2008, etc.). For this reason, it 
is expected that the more an operation depends on IT, the more difficult it will be for a company to 
maintain a competitive edge within its industry. However, although they are the minority, there are 
companies that have used IT to maintain a position of leadership within their industries in Japan. 
The starting point of this study is a critical appraisal of the ways in which these leader companies 
maintain competitiveness. The objective of the study is to define the “nature of companies that maintain 
                                                     
1 In this study, “IT” is defined as devices, software, networks, and data centers that can be procured from outside of the 
company, as well as services such as cloud functionality. “Information systems” refers to things constructed by combining IT 
components for the purpose of executing one’s own company’s tasks. 
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competitiveness in industries with a high degree of dependence on information systems” by introducing 
the construct of business processes “densification.” 
Industries with High Degree of Dependence on Information Systems and Business Processes 
Densification  
Relationship between Business Process Competitiveness and Information Systems 
From the resource-based view and business systems theory, combining valuable resource bundles such 
as IT in an integrated (consistent) way is necessary for realizing a competitive edge (Porter, 1996; 
Negoro, 2004; Kagono and Inoue, 2004; Helfat et al., 2007). To explain the concept of competitive edge, 
Figure 1 shows the relationships between business processes, resources, and information systems that 
bring about competitiveness. By efficiently recording and transferring the flow of information (data) 
related to the items and money needed between organizations and business functions within business 
processes and by effectively using the data that accumulates, information systems are thought to have 
a direct influence on intended output (Mukai, 2016). 
 
Figure 1. Relationship between Business Processes, Resources, and Information Systems 
(Mukai, 2016) 
Recently, information systems have come to occupy a central role in ensuring there are no 
inconsistencies between business functions within business processes and for shaping business 
processes that are efficient and accurate because many types of information, such as transaction slips 
and customer information, must be handled both accurately and quickly. Consequently, some 
information systems exert a large influence on the quality of business functions and the connections 
between those functions, depending on the extent to which the systems are used within the business 
processes and how the data are connected. At the same time, information can also influence the timing 
of resource usage. It is conceivable that the more a company is dependent on information systems, the 
more those information systems (that control information flows through business processes) will have 
a direct effect on the results of the business processes and competitiveness. 
Of course, the importance of information systems has been pointed out to enhance the competitiveness 
of business processes (Hammer and Champy, 1993; Ray et al., 2004). However, as these researches lack 
historical analysis, it is difficult to avoid criticism that competitiveness gained by IT is temporary.  
Densification of Business Processes and Research Topics 
For a company to increase its competitiveness as it becomes more dependent on industry information 
systems, it is expected that the scope of business functions under which information is controlled in real 
time by information systems will expand. We would like to represent this expansion of scope in real 
time and in an integrated way through information systems as the concept of “densification.” As shown 
in Figure 2, densification is “in business processes that have a direct effect on business indicators that 
comprise competitiveness, the expansion of the scope of business functions is linked in real time by 
information systems, while maintaining consistency.” 
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Figure 2.  Densification of Business Processes by Information Systems 
Considering the functional roles of information systems shown in Figure 1, for a company to increase 
competitiveness, it must skillfully adjust the scope of its business functions that are linked in real time 
to the business indicators that comprise competitiveness. In this study, we show the expansion of the 
scope of business functions connected in real time to certain business indicators and discuss the 
relationship between competitiveness and densification by considering the densification process that 
occurs with information systems. Specifically, after clarifying the progress of densification using a case 
study company, we define how leading companies use the latest IT to increase competitiveness and how 
they maintain predominance over other companies using IT that is quickly commodified. 
Research Methods 
This study employs the case study research method. Case studies are appropriate for explaining topics 
with a large number of connected independent variables, and when there are complex causal 
relationships between independent and dependent variables (Tamura, 2006). For topics such as the one 
in this study, we believe that a historical inquiry through case description is an effective approach fact 
gathering. 
Furthermore, the subject of this study is an industry with a high degree of dependence on information 
systems, in which the role of information systems is apparent. Industries that have a high degree of 
dependence on information systems are defined as “industries in which the leaders and the companies 
that follow them invest in large-scale information systems repeatedly to improve or innovate products 
and services.” For example, banks, securities firms, convenience stores, and distribution services can 
be included here. 
As for the characteristics of these industries, not only they need to invest in large-scale information 
systems because they must deal with large data volumes to conduct their enterprises, but also advance 
investment in information systems continuously and more skillfully than other companies by using 
quickly-evolving IT to improve the competitiveness of their products and services. 
For analysis, we selected two case study companies from different industries to identify the 
characteristics of leading companies in industries with a high degree of dependence on information 
systems. Specifically, we analyze the case studies of Seven-Eleven Japan’s convenience stores (CVS) 
and Yamato Transport’s home delivery operations. We chose these two cases for the following reasons: 
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information system investment, presence of powerful rival companies, and their constant position as 
leaders although they experience significant environmental changes accompanying IT evolution. 
We considered as analysis targets the business processes, information systems, and resources that each 
company focuses on to realize competitiveness in line with Figure 1. As for the survey methods for the 
case companies, we described the function of generational information systems and interviewed the 
former managers in the information system divisions of each company around year 2000 about the role 
of information system for business indicator. Then, we confirmed the densification process by 
identifying the roles played by information systems in business processes for each period, using both 
publicly available and internal company documents. 
Analysis of Seven-Eleven Japan’s Convenience Store Operations 
Seven-Eleven Japan: Outline of Operations 
Seven-Eleven Japan started its operations in Japan after receiving a licensing agreement from the 
American company Southland (now 7-Eleven, Inc.) in 1973. As of the end of February 2017, it has 
stores in all prefectures of Japan, except for Okinawa, for a total of 19,422 stores, and the chain’s sales 
reached JPY 4,515.6 billion. The stores are small, on average 100 m2, and in those spaces about 3,000 
products are displayed. In addition to selling products, a variety of services have been added to these 
stores, including acting as a receiving agent for utility and other bills, reception of home delivery parcels, 
and ATM locations. 
Since it was founded, Seven-Eleven implemented various policies. The company established operation 
arrangements ahead of other CVS chains, such as dominant branch stores, cooperative distribution, and 
team MD (collaborative product development with multiple manufacturers). Since the first store system 
was implemented in 1978, the company realized large-scale information system updates about once 
every five years, and it is currently running store management using the sixth generation total 
information system. Recently, the period between updates has lengthened, but multiple IT policies are 
being advanced concurrently. They have, at times, been behind other CVS chains in terms of policies 
that use IT, such as ATM installation starting in 2000 and point cards in 2007, but maintained a 
leadership position as a CVS chain. 
CVS chains that compete with Seven-Eleven include Lawson and Family Mart, with whom competition 
has been intense since it was founded. In these circumstances, Seven-Eleven has always been in a 
leadership position since its foundation in both number of stores and chain-wide sales. Furthermore, its 
daily average sales (average sales per day per store) have maintained high levels compared with other 
CVS chains. Over the past 10 years, while Seven-Eleven has had a high level of JPY 600,000–680,000, 
Lawson and Family Mart’s level was slightly below JPY 500,000, a difference of nearly 20%.2 
Evolution of Densification at Seven-Eleven 
We consider average daily sales as a competitiveness indicator and stores’ “order-to-sell business 
process” as analysis subject. The order-to-sell business process refers to stores’ ordering and selling 
items that are appealing to customers (order accuracy: order well-selling items and reduce opportunity 
loss) and includes important business functions directly related to daily sales. It is also a business 
process into which large-scale information system investments are made, including for rival CVS chains. 
Figure 3 shows the state of densification for the order-to-sell business process. 
                                                     
2 From the IR materials of each company. Data from the three companies before 1990 have not been made public but based 
on publication from that time, it is understood that, since each company’s establishment in the 1970s, Seven-Eleven has always 
led other CVS chains in daily sales. 
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Figure 3. Changes in High Densification for Seven-Eleven’s Order-to-Sell Business Process 
To improve ordering accuracy (order well-selling items and reduce opportunity loss) Seven Eleven 
begun with identifying individual item sales through the initial introduction of a POS system. However, 
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able to observe sales information in real time in their back offices due to Graph Information Computer 
starting in 1985 and, in 1990, sales channel and opportunity loss information were linked on an ordering 
terminal (GOT : Graphic Order Terminal). At this stage, it became possible to make “hypothesis-testing” 
orders. Starting in 1995, reference information was added at the time of ordering, such as product 
images and weather information and, in 2006, the company’s private brand (PB) product 
recommendation operations were connected in real time. In this way, ordering accuracy was improved 
by expanding the scope of business functions consistently linked and in real time, such that multiple 
business functions were connected to ordering accuracy. 
As a result, Seven-Eleven improved its competitiveness by linking business processes in and out of the 
company. Information systems required for scale expansion were put in place from the start, but were 
used at the level of individual units of the business functions. That is, business functions were only 
linked in real time and on a narrow scale within the business processes. Later, through the continuous 
updating of information systems, the connected scope of business functions expanded, and currently all 
business processes are connected by information systems. Additionally, they have become business 
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processes that are consistent with business indicators and have been densified through information 
system updates. 
Analysis of Yamato Transport Express Home Delivery Operations 
Yamato Transport: Outline of Operations 
Yamato Transport started its “TA-Q-BIN (CtoC parcel delivery)” services in 1976. In addition to 
improving brand recognition, opening service centers, and obtaining licenses for its own routes 
throughout Japan, it has always been in the top position for home delivery services since its foundation 
by developing new and appealing services such as ski and chilled or frozen conditions deliveries. As of 
the end of 2016, the number of parcels handled by the company reached 1.8 billion per year due to the 
recent market expansion from online shopping. Regarding information systems, as with Seven-Eleven, 
they had been updating theirs in cycles of about five years but, since 2000, large changes have been 
seen in their information system maintenance policies. 
Their market share reached over 40% in the latter half of the 1990s, the becoming the market leader. 
However, online shopping has expanded and Sagawa Express entered the B2C delivery operations 
market in 1998 focusing on small parcel delivery for B2C market. Consequently, Yamato’s market share 
dropped by 10 pp in 2000, and even after 2000 Yamato’s home delivery share stagnated. However, by 
implementing more strategies and services that use IT, they have gradually recovered some of their 
share starting around 2005 and they are now consistently the leader in terms of market share. 
Business Processes and Indicators for Yamato Transport Competitiveness 
For this case study, we set the market share of home delivered parcels as competitiveness indicator and 
conduct an analysis of the “collection-to-delivery business process” and of the ability to deliver and 
handle redeliveries, which influence market share. 
Regarding the collection-to-delivery business process, Yamato Transport has roughly updated its 
information system in five-year cycles starting with its first NEKO system in 1974. At the same time, 
rival companies have also been proactively investing in information systems. This is a business process 
that forms the foundation of operations for running a home delivery enterprise, being directly connected 
to customer satisfaction, efficiency, and competitiveness with rival companies. Figure 4 shows the state 
of densification for the collection-to-delivery business process. 
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Figure 4. Changes in Densification for Yamato Transport’s Delivery and Redelivery Capability 
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data with Kuroneko Members’ profile data, and could thus reduce redeliveries based on entering 
receiving times or place (home, service center, convenience store). Then, this function also became 
supported on a smartphone and LINE apps. 
As such, information systems have played an important role in making in-house operations more 
efficient starting around 2000 and in expanding services from 2005. Furthermore, by combining 
delivery networks and real-time delivery information for handling redeliveries as a mechanism with an 
indispensable, dependent relationship in the business process, they were able to achieve differentiation 
through diverse values such as service quality in terms of delivery time designation (for consignors and 
for receivers) and ability to handle redeliveries (for consignors and receivers). Since 2005, by adding a 
variety of services, business functions and services have come to be even more connected in real time. 
Discussion 
From Figures 3 and 4, we confirm Seven-Eleven and Yamato Transport densified their business 
processes with information systems to improve competitiveness. Here, we identify how leading 
companies use the latest IT to improve competitiveness, and how they maintain predominance over 
other companies using IT that is quickly commodified to clarify the “characteristics of companies that 
maintain competitiveness in industries with a high degree of dependence on information systems.” 
How Do Leading Companies Use the Latest IT in the Densification Process? 
On the question of how the latest IT is incorporated into business processes through densification, 
Figures 5 and 6 show the content and objectives of information system maintenance classified into data 
entry and usage, and the ways in which data are obtained in the process of densification. 
 
Figure 5. Introduction of Information Systems to Improve Ordering Accuracy at Seven-Eleven 
Japan  
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Figure 6. Introduction of Information Systems to Improve Delivery Capability at Yamato 
Transport 
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IT. Therefore, as far as things go for the objective of efficient data entry, if they copy the IT itself, it is 
possible that rival companies can achieve the same level of operational functions. 
However, regarding data usage and using analysis tasks as an example, it is assumed that companies 
have already their own data. Such data analysis mechanisms do not necessarily require the latest IT 
compared with other companies, but if other companies do not have the same type of data, even if they 
build an information system for data usage, they will not be able to achieve the same business indicator 
levels. Furthermore, for comparing the timing of data entry and data usage the period of information 
system introduced is out of sync (e.g., Seven-Eleven’s recommended product data and Yamato 
Transport’s Kuroneko Members data). In these cases, for rival companies, both the data entry and usage 
aspects must achieve the same level, making implementation quite difficult. 
In previous studies, the assertion that competitiveness due to IT is temporary has been posited (Mata et 
al., 2005; Brynjolfsson and McAfee, 2008, etc.). However, with the concept of densification, we assert 
these companies improved business indicators not only by using the latest IT in the densification of 
business processes, but also by adding the use of accumulated data. Regarding the development of 
competitiveness that cannot be easily explained with the repeated introduction of one-shot IT advances, 
which is partly attributable to the speed at which IT has been commodified in recent years, it is possible 
to explain the relationship between rapidly-changing IT and competitiveness using the argument of 
densification, which involves multi-effective usage of accumulated data.  
In both case companies, I would like to add that in order to raise important business indicators that make 
up the competitiveness, the information system is continuously being developed against challenging 
problems. 
We would like to add another finding from case study. Both companies continuously develop 
information systems for “linked issues” to improv the important business indicators. Maintaining 
information system to respond to a certain issue is required to respond to related new issues and to 
improve business indicator, it is necessary to continuously develop information system to these linked 
issues. In reality, leading companies continuously raise their competitiveness relative to other 
companies by increasing densification more rapidly to responding linked issues that dependent on the 
path the company has taken, and this is considered a primary determinant of maintaining a competitive 
edge. 
Conclusion 
In this study, we identified the construct of “densification” by focusing on the functional roles of 
information systems that link business functions in real time using data and the integrating concept of 
consistency of business system theory. We also furthered the discussion on the mechanisms for 
maintaining competitiveness in industries with a high degree of dependence on information systems. 
Through considering densification in two representative cases, we confirmed the nature of these 
companies consists of the following: “To maintain competitiveness, companies that lead industries 
highly dependent on information systems have business functions in their business processes that are 
consistent in terms of business indicators that comprise competitiveness, while expanding the related 
scopes in real time. In so doing, they improve data entry accuracy and efficiency by using swiftly-
changing IT for data entry side, and also add effective usage methods for accumulated data. By adding 
each of these entry and usage mechanisms, they improve business indicators. The repeated introduction 
of IT and information system maintenance supports the competitive edge by responding ahead of other 
companies to issues that arise and are dependent on the path the company has taken to increase business 
indicators.” 
Regarding the limits of this study, when there are discontinuous changes to business indicators in the 
industry, there is the possibility that companies could not maintain competitiveness with the 
densification process alone (Leonard-Barton, 1992). However, the history of competitiveness formation 
that deeply depends on information systems is not that long. As such, for now in Japan, there are no 
standout cases of enterprise reformation accompanying discontinuous changes in business indicators. 
On the other hand, it is expected that densification will progress in numerous other industries in the 
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future. Maintaining competitiveness along with discontinuous changes to business indicators will be a 
topic for future studies. 
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